The present work discusses the derivation of the formula for the change in energy of non-spinning black holes with respect to the change in mass d d E M , which gives a constant quantity equal to 
Introduction
When stars are born, they form from existing gas dust. This is called interstellar matter. When cloud of interstellar matter crosses the spiral arm of a galaxy, it begins to form clumps. The gravitational forces within the clumps cause them to contract, forming protostar. The centre of a protostar may reach a temperature of a several million of degree Celsius. At this high temperature, a fusion reaction begins. The energy released by this reaction prevents the protostar to contract. Thus, a star has been formed. There are so many stages of a star from its birth to death. The black hole is the final stage of dying star having masses 5 20 M M   6 9.5 10 
10
 found in X-ray binaries (XRBs) and M M    found in Active Galactic Nuclei (AGN) where M  stands for the mass of the sun [1] . Like a living creature, the star takes birth and finally dies. The living creatures are very short-lived than that of the stellar bodies.
Classically, the black holes are perfect absorbers but do not emit anything; their temperature is absolute zero [2] . But in 1974, Stephan Hawking showed that quantum theory predicts that the black hole should radiate energy like a black body with a temperature proportional to the surface gravity of the black hole [3] and sometimes also after the physicists, Jacob Bekenstein who predicted that black holes should have a finite, non-zero temperature and entropy [4] .
In 2010, Kanak Kumari et al derived an expression for the energy of non-spinning black holes in terms of the radius of event horizon   [7] .
In the present research work, we have derived the formula for the change in energy of non-spinning black holes with respect to the change in mass   
Discussion

Black Hole
A black hole is a solution of Einstein's gravitational field equations in the absence of matter that describes the space time around a gravitationally collapsed star. Its gravitational pull is so strong that even light can not escape from it [8] .
Hawking radiation is a thermal radiation with a black body spectrum predicted to be emitted by black holes due to quantum effects. The Hawking radiation process reduces the mass and energy of the black hole and therefore also known as black hole evaporation. The black holes that lose more matter than they gain through other means are expected to dissipate, shrink, and ultimately vanish. Smaller micro black holes are predicted to be larger net emitters of radiation than larger black holes, they tend to shrink and dissipate faster [3] .
Expression for dE/dM
To discuss the loss in mass and energy of black holes, Einstein mass-energy equivalence relation can be applied with the first law of black hole mechanics. The Einstein mass-energy equivalence relation is given by [9] .
The change in energy of black holes taking place the change in their mass as
The change in energy of the black holes  can be calculated when the change in mass of the black holes dE dM are known. For this the first law of black hole is applied such as.
The first law of black hole mechanics is mass, M, angular momentum, J, and horizon area, A, of a stationary black hole when it is perturbed. To first order, the variations of these quantities in the vacuum case always satisfy [2] .
In the case of non-spinning black holes, J = 0, and hence dJ = 0 [1, 7] .
The Equation (3) 
where bh stands for Schwarzschild radius of horizon area of a black hole. Differentiating Equation (5), we have
Putting the above value in Equation (4) and solving, we have
In Equation (8), the term is the surface gravity of black holes. For the Schwarzschild case, the surface gravity     of a black hole is given by [11, 12] .
The term M stands for the mass of black holes. From Equation (9), it is clear that the surface gravity of black hole is inversely proportional to its mass and the different black holes will have different surface gravity. Greater the mass of the black holes, smaller the surface gravity and vice-versa.
The surface gravity    has the same role in the black hole mechanics as the temperature in the ordinary laws of thermodynamics. The zeroth law of classical black hole mechanics states that the surface gravity    of a black hole is constant on horizon. The surface gravity tends to zero when the magnitude of charge of a black holes becomes equal to the mass of black holes [11, 12] and the surface gravity    can be thought of roughly as the acceleration at horizon of black hole [8] . Putting the value of dM in Equation (2), we have
Equation (11) can be used to calculate the change in energy of black holes with respect to the radius of event horizon.
Using the Equation (9), the Equations (8) and (11) can be written as
The Equations (12) and (13) can be used to determine M  in Active Galactic Nuclei [1, 11] . the change in mass and energy with respect to change in radius of event horizon of different test non-spinning black holes respectively. Now the Equation (13) is divided by Equation (12), we get
Here we have calculated the change in mass and energy with respect to the radius of event horizon using Equations (10) and (11) respectively as well as   d d E M for different test Non-spinning black holes in X-ray binaries (XRBs) and Active Galactic Nuclei (AGN) listed in Table 1 .
The Equation (14) shows the change in energy of different test non-spinning black holes with respect to the change in mass and has vital role to justify life time of black holes   
Result and Discussion
In the present work, we have derived the formula for the change in energy of non-spinning black holes with respect to the change in mass d d E M  giving a constant quantity, which can be used to justify the life time of black hole in both categories X-ray binaries (XRBs) and Active Galactic Nuclei (AGN). We have calculated the change in mass   dM and energy  with respect to change in the radius of event horizon as well as The Figures 1 and 2 shows that the chan no ge in mass of n-spinning black holes remain the same with the increase the radius of event horizon of the different test non-spinning black holes in both XRBs and AGN The Figures 3 and 4 show that the change in energy of spectively. The slope of the graph in Figures 3 and 4 show that d 0 d
